The average number overwintering individuals is 150 (Stîpniece and Matrozis, 2001 ). Since 1988, mute swans have changed their behaviour to accepting food from humans (Matrozis, 2012) . Since 2002, migrating swans choose their stopover sites depending on human attitude to their feeding (Matrozis, 2012; Boiko, unpublished data) . During migration, about 1000 individuals use supplementary food provided by humans (Matrozis, unpublished data) . There is clear evidence that in Latvia the mute swan not only has been increasing in population size, but also that the species is using urban environments to a greater extent, bringing new challenges for species adaptability, which to some extent is genetically determined. The goal of our study was to determine the genetic variation of the mute swan population in Rîga.
In order to obtain blood samples, swans were attracted with bread and then caught by hand during breeding and migration periods from January of 2014 till February of 2015. In the breeding season (May -November), known breeding sites in Rîga were visited seven times to trap birds and collect blood samples. During migration (March -June and September -November), a stopover site near Íengarags at the Daugava River was visited 18 times. During winter (December -February), 12 visits were made to the Dârziòi area PROCEEDINGS OF THE LATVIAN ACADEMY OF SCIENCES. Section B, Vol. 69 (2015 ), No. 3 (696), pp. 135-139. DOI: 10.1515 /prolas-2015 near the Rîga Hydroelectric Power Plant. In total, samples were collected at five sites in Rîga: Íengarags (56°54¢20¢¢N 24°10¢53¢¢E), Dârziòi (56°51¢30¢¢N 24°17¢08¢¢E), Vecmîl-grâvis (57°01¢39¢¢N 24°06¢05¢¢E), Vecdaugava (57°03¢58¢¢N 24°05¢53¢¢E), and Bolderâja (57°02¢18¢¢N 24°02¢01¢¢E), and at a site in Suntaþi, Ogre County (56°54¢12¢¢N 24°55¢36¢¢E). The captured swans were sexed and aged. Unringed birds were ringed. Information about specimens carrying a ring was obtained from the respective ringing centers. Altogether, blood samples were taken from 47 individuals. Of them, 18 were females and 29 were males; among those, 14 were known to be breeding, 12 were migrating and 36 were wintering (Table 1 ). Blood was sampled from leg vein using syringes and plastic tubes and then stored in a freezer at -20°C.
Total genomic DNA was extracted from 51 blood samples following the modified phenol-chloroform method (Eggert et al., 2005; Lazdiòð, unpublished) . After supernatant removal 120 µl of 5 M potassium acetate (KOAc) was added for precipitation of impurities. In the last step DNA was treated with 5 µl of RNase A (Fermantas) incubated for 10 minutes at 37°C.
Thirty-one LTR (long terminal repeat) retrotransposon based iPBS (inter-reverse transcriptase primer binding site) primers were tested (Kalendar et al., 2010) , and of these three the most informative primers (2080, 2415, 2076) were selected. The PCR was performed in a 25 µl reaction mix consisting of 40 ng DNA, DreamTaq buffer, 0.5 µl dNTP Mix, 0.5 µl primer (34.8 nM of primer 2080, 112 mM of primer 2076 and 26.9 nM of primer 2415), 1.25 U Dream Taq DNA polymerase and 0.0625 U Pfu DNA polymerase. The PCR program consisted of a first denaturation step of 95°C for 3 min followed by 29 cycles (95°C for 30 s, 50°C
for 40 s, 68°C for 1 min) and the last step at 72°C for 10 min. Amplification was performed in a GeneAmp PCR System 9700. The PCR products were separated on 1.7% agarose gel (TopVision agaroze, Fermentas) by means of electrophoresis during 17 h at 40 V, stained with ethidium bromide. Fingerprints were captured by a digital camera and processed by "Totallab 1D" software.
PCR amplification products were scored as presence (1) or absence (0) of a fragment of a given length. The polymorphism information content (PIC) was used according to Anderson et al. (1992) . NTSYS-pc software was used for calculation of the Jaccard similarity coefficient (Jaccard, 1908) and construction of an UPGMA (unweighted pair/group method with arithmetic averages) dendrogram as well as for Principal Coordinate Analysis (Rohlf, 1998) .The diversity in whole sampled material and groups of individuals was estimated by means of the Shannon-Weaver diversity index (Hutchenson, 1970; King and Schaal, 1989) .
In total, 64 PCR amplified fragments were scored, of which 18 were polymorphic. The average polymorphism information content (PIC) of the polymorph bands was 0.276. The number of polymorphic bands per primer varied from five to six, and among these bands PIC varied from 0.042 to Table 2 ). The average diversity index for the studied group of individuals was 0.425. The values of diversity indexes and number of polymorphic bands detected in various subgroups of studied birds are shown in Table 3 . Jaccard similarity index among the differentiated individuals varied from 0.807 to 0.981. There were two pairs of individuals having identical band patterns and hence could not differentiated my means of these markers.
The individuals could clearly be differentiated by means of the used markers, with the exception of two groups with two individuals in each: EV785 and EE168; and EM864 and EP185 (Fig. 1) .
No segregation of the studied individuals based on their gender, sampling location or age could be demonstrated (data not shown). Differences were observed for the diversity distribution of birds that were nesting (breeding) and their cygnets vs. the non-nesting ones (Fig. 2) . regulatory and coding sequences for genetic innovation.
Retrotransposons have a potential role in the regulation of gene silencing and have been shown to prevent changes in DNA-methylation at gene promoters, thus precluding changes in gene expression (Estecio et al., 2010) . Zeh et al. (2009) suggested that increases in transposable element activity in response to physiological stress may provide the foundation for the punctuated equilibrium model of evolutionary change. Hence, organisms have evolved to support a balance between retrotransposition insertions. The nature of transposable elements and their role in species adaptation suggested that retrotransposon based markers would be a relevant choice for studying species diversity exposed to challenge of adaptation to the urban environment. The iPBS markers used in this study revealed variation within the group of mute swans in Rîga and Latvia. The three primers used allowed to separate the majority of individuals studied. Our findings disagree with results of a study by Butkauskas et al. (2012) based on partial mitochondrial D-loop sequences, as they found only one haplotype in mute swans breeding and wintering in Latvia and Lithuania suggesting monotypic genetic structure. This discrepancy might be explained by the different methods used: in the study of Butkauskas et al. (2012) diversity acquired via maternal inheritances was analysed, whereas our data involves nuclear variability of individuals.
Based on the iPBs markers the average genetic diversity did not differ significantly between breeding individuals (including their cygnets) and non-breeding birds in Rîga (Table 3) . However, there were three bands (2415_17; 2078_9; 2078_10) not showing variation among breeding birds, in contrast to variation among non-breeding ones (Table 4). A somewhat decreased variation was visualized in the PCOORD. The non-breeding individuals were found in all four quadrants of PCOORD whereas the breeding ones only in three quadrants (Fig. 2) . It would be interesting to determine amplification products of these three bands in order to establish DNA sequences. Are these sequences related to adaptive advantage for breeding/nesting in the northern distribution area of mute swans and/or highly populated urban area? Further studies to test this hypothesis using populations breeding/nesting in more southern locations and in areas with less urban pressure shall be carried out. In further studies we need also to consider that retrotransposons can be active during development. For example, environmental (e.g. stress) and internal (e.g. hormones) factors have been found to activate LINE-1 retrotranspositions in humans, and this mechanism for the generation of genetic variations potentially can be important for individual adaptability (Singer et al., 2010) .
